


7 /2 - /gz\
4
1
! Accession Number 405508-01

DATA EVAIUATION RECORD

CHEMICAL,: Iprodione Technical.

ST MATFRIAL,: Iprodione Technical, 100% purity, a white-colored
' powder.

STUDY TYPE: Freshwater Fish Early Life Stage Test.
Species Tested: Pimephales promelas.

CITATION: Surprenant, D. C. 1988. The Toxicity of Iprodione
Technical to Fathead Minnow (Pimephales promelas) Embryos and
Larvae. Prepared by Springborn Life Sciences, Inc., Wareham, MA.
Submitted by Rhone-Poulenc AG Company, North Carolina Report No.
88-2-2639. Accession No. 405508-01.
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CONCLUSIONS: This study is scientifically sound and meets the / Ja/ 85/
guideline requirements for a fish early life stage test. Based
on significant adverse effects on larval survival, the MATC of

Iprodione Technical for Pimephales promelas was estimated to be
> 0.26 mg/L and < 0.55 mg/L (geometric mean MATC = 0.38 mg/L).

RECOMMENDATIONS :
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8. RECOMMENDATIONS: The testing laboratory should be informed that
the early life stage toxicity study should include four replicate
embryo cups per test concentration. Since this study has been
conducted since the issuance of the SEP Guidelines, it should have been
conducted according to the recommended protocols in the 1986 SEP
Guidelines for fish early 1life stage toxicity testing. Other
discrepaneiesmtedinsectimhstmldbereviewedbyﬂletasting
facility.

9. BACRGROUND:
10. DISCUSSTON OF INDIVIDUAL TESTS: N/A.

11. MATERTAIS AND METHODS:

A. Test Animals: Fertilized eggs of fathead mimmow (Pimephales
promelas) were cbtained from the fathead mimmow culture unit
maintained at Springborn Life Sciences, Inc. (Sis). .

B. Test System: A modified proportional diluter, similar to that
described by Mount and Brungs (1967) with a 0.50 dilution factor,
was used to prepare and deliver the selected test concentration
range of Iprodione Technical to the aquaria during the 34-day
exposure. The dilution and control water was well water which was
puped into an epoxy-coated concrete reservoir where it was
supplemented with Town of Warecham untreated well water and
aecrated. Weekly characterization of the well water established
the total hardness and alkalinity ranges of 24-32 and 26-32 ng/L
as CaC03, respectively; the pH range was 7.2-7.3; and the specific
conductivity range was 90-140 umhos/cm during the study period.

The diluter was calibrated to deliver five nominal concentrations
of Iprodione Technical, a dilution water control, and a solvent
(79 ul/L of acetone) control to duplicate test aquaria. The
solvent control solutions contained a concentration of acetone
which equaled the solvent level in the highest Iprodione Technical
treatment level.

Each glass test aquarium measured 39 x 20 x 25 cm with a 19.5-cm
highsidedrainthatmaintainedacorstarrtexposnesolution
volume of 15 L. The diluter delivered 0.5 L of solution to each
aquarium at an average rate of 195 times per day. This delivery
rate was eguivalent to a flow rate of approximately 6.5 aquarium
volumes per 24-hour period, with a 90% replacement time of
approximately 9 hours. Sixteen hours of light at an intensity of
26-140 footcandles at the water surface were provided each day.
The aquaria were impartially positioned in a water bath containing
circulating water designed to maintain the test solution
temperatures at 25 + 1°C. .
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C. Dosage: The study included the following five concentrations:
2.5, 1.2, 0.62 0.31, and 0.15 mg/1 (nominal concentrations),
and a solvent control and control.

D. Design: Based on a preliminary range-finding test conducted
at Springborn Life Sciences, Inc., under flow-through conditions,
sixty (<24 hour old) embryos were impartially selected and
distrihltedtoeachofuembxyojncubatimwps,-meofmidmwas
thensuspendedineachmplicatetestaquarimnperexposure
concentration and the controls. Enbryo incubation cups were glass
Jars (5 cm 0.D., 8 cm high) with 40-mesh Nitex screen bottoms. A
rocker arm apparatus was used to gently oscillate the incubation
cups in the test solutions. Dead embryos were counted daily until
hatching was complete. Hatching was deemed camplete (exposure day
4)whennomrethan5mﬂ1atchedviab1eembryosmnainedinany
egg incubation cup. Calculations of percentage survival of
organismsathatchwerebasedonﬂlenmnberoflivelamearﬂ
‘enbryos per incuba_tioncupafterhatchingwascatpletecmpared
tothemmberofembryospermpontstdayo.

To initiate the 30-day post-hatch larval exposure, 40 live larvae
were impartially selected from the surviving larvae in each
ﬁnzbationwpont&stday4arﬁplacedintoﬂaeirrespective
exposure aquaria. larvae were fed live brine shrimp (Artemia
salina) nauplii three times daily on weekdays and twice daily on
weekends and holidays. Acquaria were brushed and siphoned when
necessary to remove excess food and fecal matter.

Behaviorardappeara:weoflarvaewereobservedardrecorded
daily, and larval-survival was estimated twice weekly. At 30 days
post-hatch exposure (test termination), the percentage larval
survival was determined. The larvae were measured and weighed
individually to calculate the mean and standard deviation of total
length and wet weight.

Dissolved oxygen concentration, pH and temperature were measured
in each replicate aquarium daily. Total hardness as Cal03 was
measured on day 0 and weekly thereafter in alternating replicates
of the high and low test concentrations, the dilution water
control, and the solvent control. Samples were removed from all
replicate test solutions and the controls on test days 0, 4, 11,
18, 25, 32, and 34, ard analyzed for Iprodione Technical.

E. Statistics: sStatistical analyses were performed using the
mean organism response of each replicate aquarium. One-way,
single classification analyses of variance were conducted on each
measured or calculated endpoint to compare with the control and
solvent control data. Since no statistically significant (P <
0.05) differences were found between control and solvent control
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data for any of the measured toxic endpoints, the control and
solvent control data were pooled and this pooled data set was
subsequently used to detect treatment effects. .

Significant differences in the percentage survival were determined
after angular (arcsine square-root percentage) transformation of
the data. Statistical comparison between results of pooled
control and various dose levels of Iprodione Technical was based
on Williams' test.

Theé theoretical threshold concentration expected to produce no
deleterious effects at the 95% level of certainty was estimated as
the Maximm Acceptable Toxicant Concentration (MATC) .

REFORTED RESUITS: At the concentrations of Iprodione Technical
tested, mean dissolved oxygen, pH, and total hardness varied
minimally and were not affected by the established concentration
gradient of Iprodione Technical (Table 1, attached). During the
test, the diluter system consistently prepared and delivered the
appropriate concentration of Iprodicne Technical to the exposure
aquaria. The mean measured concentrations of Iprodione
established in the test solutions during the exposure period were
typically between 84 and 92% of the nominal treatment levels.

A sumary of the biological results of the contimous 34-day
exposure of fathead mirmow embryos and larvae to measured
concentrations of Iprodiocne is presented in Table 5§ (attached).
Fathead mimnow survival at completion of the hatching period (day
4) in the highest treatment level (2.2 mg/L Iprodione Technical)
wasreducedasconparedtothesurvivalofthepooledcmwtml
organisms. After 30 days post-hatch exposure, larval survival in
the 2.2-, 1.1-, and 0.55-mg/L treatment levels was significantly
less than the survival of the pooled control larvae.

Since larval survival was significantly reduced at the three
highest test concentrations, growth data for these treatment
levels were not statistically compared to the growth of control
organisms. Mean total length and mean wet weight of larvae in
the two lowest treatments were not statistically different from
those of the pooled control larvae. ,

Based on the significantly (P < 0.05) reduced larval survival at

concentrations > 0.55 mg/L Iprodione, the MATC for this material

and fameadmimwasestimatedtobe>o.26and<o.55ng/L
(gecmetric mean MATC = 0.38 mg/L).

STUDY AUTHOR'S OONCIDSTIONS/QUALTTY ASSURANCE MFASURES: Based on
significant adverse effects on larval survival » the MATC of
Iprodione Technical for fathead minnow was estimated to be > 0.26
mgy/L and < 0.55 mg/L (gecmetric mean MATC = 0.38 mg/L).
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merawdataandthefinalreportforthissb.ﬁywereinspectedby
the Springborn Life Sciences! Quality Assurance Unit to assure
campliance with the study protocol, laboratory standard operating
pmcedxmazﬂﬂuepertinentEPAGoodIaborata:mectice
Regulations. The final report was signed by the SIS's Quality
Assurance Unit.

REVIEWER'S DISCUSSTON AND INTERPRETATION OF STUDY RESUITS: .

A. Test Procedure: The test procedure is generally in accordance
wimﬂmsmguidelhwsardﬂ:eswdyappearstobewell
conducted. However, there were some deviations from the
protocols as follows: , '

o I!mmmsminfo:mtionmhanfertilizedeggswezeobtamed
from the culture.

© 'The total hardness of dilution water used in the test was
slightly lower than the recommended hardness of 40-48 mg/L as
CaC0;. Also,therewasmreportwhetherthewaterhadbeen
analyzed for pesticides, heavy metals, and other possible
contaminants.

1) 'Iherewasacontradictioninthezeportconcemingthe
turnover rate of solution in each aquarium. The author stated
that "the delivery rate was egquivalent to a flow rate of
approximately 6.5 aguarium volumes per 24-hour period, with a 90%
replacement time of approximately 9 hours." A 90% replacement
time~of9hmrswwldmeantheflwrateofm1chl§sﬂlan6.5
aquarium volumes per 24-hour period.

© Only two replicate incubation cups with 60 enbryos in each cup
were used per treatment level and control. The SEP recammends a
minimumm of 20 embryos per replicate cup with four replicates per
concentration (80 embryos total).

(o} Timetoswim—upwasmtnotedinthesmdyreportorinﬁxeraw
data. . _ _

© The counting should have been on days 11, 18, 25 and 32 of the
study. See Table A for the no. live fry and cbservations on days
9, 16, 23 and 30. : '

© The study author should not have pooled the solvent .control and
the control.

© The relative standard deviation (RSD) of weights of the fish
that were alive at the test termination in the control chamber must
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not be greater than 40 %. This study indicated that the RSD was as
great as 38% in the control, replicate B. :

o'ﬁ:esbﬂyauﬂmrshwldhavehﬂiatédifﬂxeeggsusedforthe
study were cbtained from at least three females and fertilized from
the sperm of at least three males.

© See Table B for time to hatch. Hatching time ranged from 3 to 5
days, depending on the concentration level.

o The light intensity varied considerably, fram 26 to 140

footcnndles .

15.

B. Statistical Analysis: The statistical analyses conducted by
the author were appropriate. The reviewer reanalyzed the data and
cbtained similar results (attached).

C. Discussion/Results: Ilarval survival was the most sensitive
indicator of Iprodione toxicity among the toxic endpoints used . in
this study. Based on statistical analysis (P < 0.05), larval
survival was reduced at concentrations > 0.55 my/L Iprodione.
Therefore, the MATC of Iprodione Technical for fathead minnow was
determined to be > 0.26 my/L and < 0.55 mg/L.

D. Adequacy of the Study:
(1) Classification: Core.

(2) Rationale: Although the test procedure slightly deviated
from the SEP guidelines, the reviewer does not believe it
affected the toxicity results.

(3) Repairability: N/A.

OMPTETION OF ONE-T.INFR: Yes, July 6, 1988.



Arcsin square root transformation applied before data analysis.

BROWTH AND SURVIVAL TEST

Analysis of Survival Data Using Dunnett‘s Test

/ Susvival

Fer this sef of data, the sminimum significant difference is 0.009.
1.124 reduction in Survival,
T= 2,65 p=0.05 {cne-tailod test)

This represents a

Survival Data

———————— i i

Broup 1 2 3 4 Mean §
1 CONTROL 7% 82 77T B 79
20,12 ppm 758 9 0 79
30,26 ppm 8 2 0 G 8
4 0.55 ppa FER ¢ 0 75
3 1.1 pem 7% B0 i 0 7
b 2.2 pps 73 & 0 0 70 =

fsterisk (#) indicatcs significant difference from controls.

Analysis of Variance

Source | LF » Sum of 859, Mean Sq.

Lalc F Fl0.05)

fizong 5 0.025 0.005 3044 3.69
Within © 0.013 0.002
Tetal 13 0,039

atihatch . -
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BROWTH AND EURVIVAL TEST

Analysis of Survival Data Using Dunnett’s Test

Arcsin square root transformation applied before data analysis,
For this set of data, the minioun significant differenca is 0,015,
This rcpresents 2 1.84% reduction in Survival,

T= 2.66  p=0.03 (one-tailed test)

>
Survival Data
Broup 1 2 3 4 Mean 8
1 CONTROL 9 9 S0 B 50
20,13 ppn 8 B8 ¢ 0 8

30,26 ppm 7% 90 0 ¢ g4

§ 0.55 pem BS 78 4 ¢ 8 =
S 1.1 ppn 5 46 0 U
b 2.2 ppn ] 2 ¢ ¢ 4

- Asterisk (%) indicates significant difference from controls.

Analysis of Variance

Source DF  Sumof Sq. Mean S3.  Calc F F(0.05)

fnong 5 1.774 0.355 127,443 369
Within B 0.022 0.003
Total 13 1.798




SROWTH AKD SURVIVAL TEST

fnalysis of Length Data Using Dunnett's Test

No transformation applied Lbefore data analysis.
For this set of data, the minisum significant difference is 1.953.
This represents @ 6.46% reduction in  Length .

T= 2.¢6° p=0.05 f{one-tailed test)

et i e . e e s e

Broup i 2 3 4 Mean §

1 CONTROL .00 29,00 3160 30,90 30,25
- 20,13 ppm =100 3100 600 0,00 31.00

3 0.26 ppm 20,00 29,00 0,00 0.00 29.50

4 0.55 ppm 29.00 28.00 0.00 0,00 28,50

51! pem 22,00 27.00 0.0 0.00 27.00 #

6 2.2 ppm 20,00 22,00 0,00 0.00 21,00 #

Asterisk (#) indicatos cignificant differonce from controls.

nalysis of Variance

Source DF  Sum of 59 Mean Sq.  Calc F F{0.0U5)

142. 607 28,521 39. 682 3.89
5. 750 ¢.719

fimong
Hithin

<«

Total 13 148,357




STUDENT’S T-TEST (two-tailed)

Enter the name of the DATAFILE you wish to analyze: WETWT.DAT
(Press RETURN if you wish to skip directly to T evaluation)

What are the SAMPLE NUMBERS of the 2 variables ybu want to compare?

i ‘solcon’ 2 ‘con’
Mecans = 267 259
Variances = i8 146.0001

Are these INDEPENDENT or PAIRED samples? (1 or P) 1

T = .8834522 Cdf = 2
p = .4701871
The MEANS of these 2 samples are NOT significantly different.

The confidence limits on’ihe DIFFERENCE between the means of these samples

can be calculated as:
8 4/- T(2) # 1

Do you want another T-TEST using this datafile?



EROWTH AND BURVIVAL TEET

fnalysis of Mot Prighi Date Using Dunnett's Test

Xu trensvormctica appiied before dase analysis,
For ihis sot of date, the sinimus significant ditfersnce is 26.517.
This represonts @ 10.08% reduction in Wet Weight.

- 22

i= 2.55  p=0,09 fone-tailod fest)

- e e 0 20 st

et Yeizhy Data

—m—amea e men e

Eroup M 2 3 4 Mcan S

1 CONTRGL ZEBLOO O ZB0.0G 0 2T0L00 288,00 283.00

2 313 pem 270,00 7500 400 000 371,50

30,28 ppim ZEL.00 234,05 .00 0,00 °247.50

4 .55 pem 24000 TR0 000 000 2365

1.1 pnn 126,00 300 2.00 GO0 19550 %

& 2.2 ppm &3, 9000 000 000 79,00 #
fieterist (#: indizates £ig z’*"awt: difference from controls.

fnalysis of Veraancs

Source OF  Sum of Sq.  Mean 39,  Calc . F(0.09)

Anong S T56%6.BB0 11129.380 3.9%5 3.6%
#ithin 8 1080.060 3250

fotal 13 56705.880
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Table A

Post Hatch
Nominal )

Conc. mg/1 Day ¢ Day 16 Day 23 Day 30
L D L D L D L D
2.5 A 3 - ' 2 - 2 - 2 -
B 4 - 3 - 3 - 1l -
1.3 A l26 - 25 - 23 2 22 -
B 21 1 21 - 21 2° 19 -
0.63 A 40 - 40 - 40 "3 33 1l
B 36 - 33 - 32 3 31 2
0.31 A 38 - 38 - 37 6 31 -
B 39 - 39 - 39 5 36 2
0.16 A 39 - 39 - 39 1 34 1
B 39 - 39 - 38 5 35 -
Control A 40 - 40 - 40 3 36 -
B 40 - 39 - 39 6 36 3
Solvent A 40 - 40 - 40 3 36 1
Control B 39 1 39 .- 38 3 35 1

L= live larvae, D= deformed and dark larvae
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Table B

Time to Hatch

Nominal
conc., ma/l Day 3 Day_4 Day 5
2.5 A - 16 44
B 1 11 40
1.3 A - 47 47
B 1 51 48
0.63 A 3 49 45
B 2 49 46
0.31 A 1 50 -
> B 1 49 -
0.16 A - 45 -
B 1 50 -
Control A - 45 -
B 4 49 -
Solvent A - 46 -
Control B 3 49 -
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